Role of reactive oxygen species in the pathogenesis of mitochondrial DNA (mtDNA) mutations in male infertility.
Infertility affects about 15 per cent married couples half of which may be attributed to men with low sperm motility (asthenozoospermia), low sperm count (oligozoospermia) or abnormal sperm morphology (teratozoospermia). As mitochondria are the energy source for initiation, differentiation and function of the germ cells, mutation in mitochondrial genome can impair the formation of mature spermatozoa. Mutations in mitochondrial genome are identified in patients with fertility problems. However, mitochondria are also both the source and target of reactive oxygen species (ROS). ROS are normally generated at low levels by human spermatozoa in order to perform its physiological function. However, if the generation of these reactive free radicals overwhelm the antioxidant defense system, this can lead to oxidative stress, which is characterized by mitochondrial and nuclear genome damage. So both ROS and mtDNA mutations are considered to be the major aetiological factors in a variety of human diseases including male infertility. Identification of novel mutations in mtDNA of infertile patients with supraphysiological levels of ROS are considered to be important to gain better understanding of the aetiology of idiopathic infertility. Early detection and prompt antioxidant therapy can prevent ROS induced DNA damage. This has far reaching impact if such men opt for assisted reproductive technology (ART)/in vitro fertilization.